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Histamine (HA) is a biogenic amine with neurotransmitter/
neuromodulator properties. In the adult brain, it is involved in the
regulation of physiological functions such as sleep, motor activity, as
well as thermal and endocrine modulation. During development, HA is
one of the first neurotransmitters to appear, and during this period
presents higher levels compared with those observed in the adult
central nervous system (CNS). Nevertheless, HA function during
development has only recently been explored. In this study, we aimed
to establish HA effects on ventralmidbrain neural stem cells (NSC) from
12 day-old rat embryos. We analyzed the expression of HA receptors
(H1R, H2R and H3R) by RT-PCR, and the effect of increasing concentra-
tions of HAon cell proliferation, differentiation and apoptotic cell death.
We found that undifferentiated NSC and their differentiated progeny
expressed the three types of histaminergic receptors reported in CNS,
and that HAmodulates their expression differently. Immunocytochem-
istry studies revealed that 100 nM HA decreased 2.3 times the
proportion of tyrosine hydroxylase+ (TH+) cells, and that 10 μM HA
significantly increased neuronal differentiation from 20.9 to 36.8% of
total cells, as measured by β-tubulin III+ cells, having no effect on the
percentage of TH+cells.No effect ofHAon cell proliferationor apoptotic
death was observed. These results suggest that micromolar concentra-
tions of HA could be used as a neurogenic factor in midbrain NSC.
doi:10.1016/j.ydbio.2009.05.432
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Transforming growth factor-β (TGF-β) superfamily members
fulfill key functions during development and in tissue homeostasis,
through the activation of a complex of type I and type II receptors.
During development, several of TGF-β family members and their
receptors are expressed in rat cerebral cortex. In the brain, bone
morphogenic proteins control neuronal, astroglial and oligodendro-
glial cell induction. However, little is known about the TGF-β1 and
activin A role in cerebrocortical cell differentiation. Studying the
effects of activin A and TGF-β1 in neural stem cells (NSC) isolated
from rat cerebral cortex of 14 day-old embryos, we found significant
increases in the proportion of neurons positive for β-tubulin III after
activin A (60%) or TGF-β1 (43%) treatment, relative to untreated cells.
Concomitant decreases in the proportion of cells expressing glial
fibrillary acidic protein (GFAP) were also observed. In addition, co-
treatment with activin A and SB431542 (TGF-β receptor type I
inhibitor), decreased the proportion of neurons positive for β-tubulin
III (−87.47%), while increased the proportion of immunopositive
GFAP cells to 51%. Similar results were obtained when NSC were
treated with TGF-β1 and LY364947 (selective inhibitor for Alk5): a
decrease in β-tubulin III cells (−65%), and an increase in GFAP cells
(33%). In summary, these findings suggest that activin A and TGF-β1
participate in the instruction of NSC toward a neuronal phenotype
and that the effect of both cytokines could be mediated by common
intracellular pathways, since the effects observed are quite similar.
doi:10.1016/j.ydbio.2009.05.433
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Primitive endoderm progenitors are first evident within the inner
cell mass (ICM) of the early mouse blastocyst, intermixed with the pre-
sumptive epiblast population. Two Sox transcription factors, Sox7 and
Sox17 are commonly used as endodermmarkers. Though null embryos
for both Sox7 and Sox17 display no extraembryonic endoderm defects,
an essential role for this SoxF sub-family may be masked by their
redundant expression. To address themolecular function of Sox7/17we
first used retinoic acid-induced differentiation of F9 mouse embryonic
carcinoma cells. These cells transition from epiblast-like cells to primi-
tive endoderm-like cells within 3–4 days of differentiation. Gene ex-
pression arrays of F9 differentiation including the analysis of Sox17
knockdowns uncover genes that are potentially downstreamof Sox7/17
in primitive endoderm formation. At the same time, Sox17 proteins are
also found specifically in the primitive endoderm layer by the late blas-
tocyst stage of mouse embryos and as such, would be an interesting and
relevant gene to study with respect to primitive endoderm formation.
doi:10.1016/j.ydbio.2009.05.434
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Lineage tracing of Hes1+ cells reveals a dynamic contribution of
Notch-responsive cells to endodermal organs of the mouse
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Notch signaling regulates cell fate decisions during embryogenesis and
in the adult. We are interested in its roles in the vertebrate endoderm,
including thepancreas.Hes1, a downstream target and effector ofNotch, is
widely expressed by early pancreatic progenitor cells and apparently
downregulated during differentiation. It is unclear if Hes1+ cells are
multipotent throughout pancreatic organogenesis, or if their diffe-
rentiation competence changes over time. Similarly, although Hes1 is
known to be expressed in a subset of adult pancreatic duct cells, it is
unknown if these cells exhibit progenitor behavior analogous to their
embryonic counterparts. Notch signaling through Hes1 is also thought to
play important roles in liver and intestine development, although the
dynamics of Hes1 expression in these tissues is less well-studied. We are
using lineage-tracing in the mouse to address these and other issues. We
have generated a Hes1CreERT2 knock-in allele that allows us to mark and
traceHes1+cells in embryos and adults.We find that earlyHes1+ cells are
indeed multipotent in the early embryonic pancreas, but that their
potency becomes restricted to exocrine cells as development proceeds. As
the pancreatic contribution of Hes1+ cells declines, their contribution to
the intestinal epithelium and intrahepatic bile ducts increases. We are
extending these studies to determine the contribution of Hes1+ cells to
adult pancreas, liver and intestines, aswell as determiningwhetherNotch
activationor inhibition regulates thedifferentiationpotential of these cells.
doi:10.1016/j.ydbio.2009.05.435
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Ngn3 is required for both endocrine islet cell differentiation
during embryogenesis and function in adult stages
Guoqiang Gu, Yanwen Xu, Sui Wang
Cell and Developmental Biology, Vanderbilt Medical Center,
Nashville, TN, USA
Abstracts / Developmental Biology 331 (2009) 501–504502
